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Abstract

We proposed a next generation light source which based on the Hybrid Multi Bend Achromat [HMBA] type and the
Double Quadruple Bend Achromat [DQBA] type lattice. These lattices have two type bending magnets 1) longitudinal
gradient magnets 2) combined function magnets. One of these magnets have magnetic gradient along longitudinal
direction and another have magnetic gradient along transverse direction. And also, they have quadrupole magnets and
sextupole magnets which need relatively strong magnet field. We conceptually designed these magnets including

magnetic field simulation and mechanical design.
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Table 1: Parameters of the BID Type LG Magnets for the
DQBA Lattice

L[m] angle angle B [T] r [m]
[rad] [deg]
BIDS 0320 0.017  0.964  0.526 19.025
BID4 0.320 0.010 0.574 0.313 31.939
BID3 0.320 0.008 0.454  0.248 40.403
BID2 0.320 0.006 0.371  0.202 49.462
BID1 0.320 0.006 0.317 0.173 57.816
SUM 1.600 0.047 2.679  0.292 34.214
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Figure 1: 3D Simulation model (upper) and result (lower)
of the step type LG magnet [BID]. Magnet gaps step up
along the beam line to make the longitudinal gradient.
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Figure 2: Design example of the step type LG magnet.
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Figure 3: 3D Simulation model (upper) and result (lower)
of the multi-coil type LG magnet. Scoils make the
longitudinal gradient. And it is necessary to divide
magnetic pole face to 5 parts under coil space.
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Figure 4: Design example of the multi-coil type LG
magnet.
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Table 2: Parameters of the Combined Function Magnet for
the DQBA Lattice

L[m] angle BI[T] K[m']B/Br B'[T/m] offset
[rad] [m?] [cm]

BPI16 0.600 0.03407 0.568 -1.747 -2.911 -29.109 -1.951

BPI70.560 0.02845 0.508 -1.613 -2.880 -28.804 -1.764
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Figure 5: Result of 2D simulation for the combined
function magnet.
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Figure 6: Design example of the combined function
magnet.
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Figure 7: Design example of the quadrupole magnet.
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Figure 8: Design example of t the sextupole magnet.

Table 3: Parameters of the Quadrupole Magnets for the
DQBA Lattice

L [m] K[m"] B'Br [m?] B[T/m]
QF1 0.21 0.766 3.646 36.461
QD2 0.16 -0.620 -3.873 -38.730
QD3 0.16 -0.389 2429 24286
QF4 0.16 0.558 3.485 34.849
QD5 0.16 -0.632 -3.949 -39.487
QF6 0.35 1.659 4.739 47393
QF8 0.45 2.150 4.779 47.789
QF9 0.25 1.087 4347 43.468

Table 4: Parameters of the Sextupole Magnets for the
DQBA Lattice

L [m] K[m'] B"/Br [m?] B"[T/m?]
SDH 0.14 23492 -167.799  -1677.992
SFH 0.14 32.308 230.770  2307.702
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